
Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



^b pafs tlirough the place of Station at ^5 and aily two of 
^^v Obj€vts(aVin the(iKthc<^67je^/t^*)^^^'^^^S^^ ^ and C^ wherein 
making the Angle D B ^ equal to the obierved Angle j4 S C^ 
and B C D equal to the Complement to 1 So degrees of both 
the obfervcd Angles in D S B -^ thereby the point D isde- 
tenninedj through whichj and the points C^ B^ the Circle 
is to be deicribedjand joyning D A^ (produced^ when need 
requireth^) where it interrctts the Circle^^as at Sy is the place 
of Station Ibught* 

This rrohkme may be of good Ufe for the due Scituation 
of Sands or Rocks, that are within fight of three Places up- 
on Land, whofe difhnces arc well known 5 or for Chorogra- 
fhicd LlfcSj c^^^ Eipecially now there is a Method of ob- 
serving Angles nicely accurate by ayde o{ the Telefiope:, 
and was therefore thought fit to be now publitht^ though 
it be a competent time Once it was delivered in in writing*. 

An Accompt 
Office MS^eral ohfervations touching the Mines <^ Cornwal 
and Devon 5 trherehi u defcribed the Aft of Trayning a 
Load 5 the Art and Manner ^/Digging the Ore 5 and the 
Way r^Drefiing ^^;^^f Blowing Tin .• Communicated by 
an Inqiijpive prfon^ that was much converfant in tho(e 
JUines, 
'COr the more eafie apprehending of this Art Jtis fjppofed^ 
^ firji^ That there hath been a great Conculfion of 
waters in that Separation of the Vvattrs from the waters 
mentioned in theCreation, Gen> j, v, 9. 10. when the Dry 
Land full appeared 5 or in Noahi Flood 5 or at both times, 
whereby the waters moved and removed the (then) Sur- 
face of the eartht 

Secondly^ That before thisConcuflion^ theuppermofl: 
furBce of Mineral Veins or Loads did (Jn Moji places^ lie e- 
ven with the (then rcal^ but now imaginary) furfice of the 
Earthj which is termed by the Miners, the she/f^Faji Coun- 
^rey or Ground that was never moved in the Flood (!ay 
they; ) whom and whofe terms^ for avoiding of fupertiu- 
Qvs words and ncedjels circumlocutions^ I Ihali in thefe fol- 
lowing 
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lowing lines reprefent and uk. I faid^ in moji placer, becaufe 
they dip to fbme 5 as may becolkded from the annexed 
Scheme 8c wh^^t fball be faid anon in the manner of Digging. 

Ihirdlj^ That in this Goncuflion of waters rhe furfuce of 
theEarthj together with theuppermoft of thofe Mineral 
veins, were then joofedj and torn off and by the defcend- 
ing of the waters into the valleys^ both the earth, otGrewt^^ 
and thole mineral ftone?) or fragments^ fo torn off from 
their Loads (which are conftantiy termed shoad) were to- 
gether with and by the force of the waters carried beneath 
their proper places^ and from fome hills even to the bottoms 
of the neighbouring valleys; And from thence by Land - 
floods^many miles down the Rivers; in others more or leis 
diflantih the fides thereof/omwhat according to their de- 
clivity} and fbmewhat according totbe im-petuoufnefscf 
the waters ; which^as I conceives was not in all places alike. 

Now thefe three GeneralSj on which feem to depenti the 
grand reafbns of this Ari:^ being fiippofed and premifed^ we 
thus proceed to Tram : 

I. Where we fufpeft any Mine to be. v/e diligently 
fearch' that Hill and Countrey^ its feitiiationjthe earthy or 
grewt, its colour) and naturcj and v» hat fort offlones it 
yields^ the reafon hereof being only th s^ that we may the 
better know thegrewtj and ftQnes, when- we meet irirh 
ihcm at a diftance in the -neigh !30urin|y valley ^^ for mineral 
Hones may be found 2. 3^42 5- miles diftant from the Hills tT 
Load% they belong unto* 

2t Afterany great Land*f!ood'(tn-- wliich-ifis ftippo!c;d 
there are (bme nev/ frets made in the fi■(ie^■ df the banks/) v e 
go and diligently o}?ferve fuch'frc^ts (wFiich iifual!^' after 
fuch flood's ^re very clean) to lee- if happily we can d'Tcover 
any metainne Clones in the fides or bottoms thereof^ toge* 
ihir with the Caft ofthe Countrey (i. e. any earrHof a dif- 
ferent colour from the reft'ofthe bank)\vhkh is a. gre^^t 
hcilp to direct us^ v/hich fide or hill to (carch into. Nei- 
ther willit be mucn amili in thJs'place tofubjoyn the few, 
but fore., characters of Mineral ftunes^by wWch we'kriow 
thek-idd oftntl^lj and how much it yields. The firft way 
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is^ by its ponderoufqefs, which eafily informs us whether it 
be metal or; no. The (econd isy its porofity 5 for moft Tin- 
flcnes are porous, not unlike great bones aJmoft throughly 
calcined ; yet Tin [ometimes lie^ in the firmeft ftones. The 
third is, by vvater^ which we term Faumtjg, and that is per* 
formed by pulverifing the ftone^ or clay, or what elfe m^y 
be fufpedted to contain any roineral body, and placing it 
01 a Vanning fnovel ; the gravel rejmaiias in the hinder 
p^rt, andtheoDCtalat the point of the fhovel^ whereby the 
kind, nature and quantity of the Ore is guefled at 5 and in- 
deed nioft commonly without any great deception, efpe- 
cialjy liiht Vauner have any judgement at all. 

g. But if no ShoadrVC\2Ly be found or difcovered infuch 

fretSj then we leave that place, neither truftweto any 

Metalline ftones found in the common River , for the rea- 

ion a fore- mentioned^ and becaufe they rather breed di* 

iiradtion, than guide us to the finding out the Load, efpe* 

cialiy if they are fmooth, without protuberances^ and afpe* 

rities, fuch as are ufual to ftcnes newly broken : for then 

they plainly (hew they have been brought a great way^ 

and in their tumblings thither are worn fofmooth, as moil 

water-ftones are. Then we go to the fides of rhcfc Hills 

moft fufpefted to have any Loads in them 5 where there 

may be a conveniency of bringing a little ftream of water 

{the more the better^) and cut a Leat, Gurt^ or Trench^ a- 

bout a foot over^ and as deep as the Shelf^ in which we 

turn the water to run 2 or? dayes i by which time the 

water, by wafhing away the filth from the ftones 5 and the 

loafer parts of the earthy v/ill eafily difcover^ what Shoad 

is there* If we find any^ we have a certainty ofa Load^ or 

at leaft a Squatt in the upper parts cf the Hill* Squaiis are 

certain diftinct places in the earthy not running in veins, 

differing from Bonti^s ( y^')\K\\ vv^ord will occurby and 

by^ ) in this only that SquatU are fiat , Bonnp are 

roundifh. 

4. Sometimes shaad may be found upon the open fur- 
face of the ground^ ai bei, gtnruft up by iMoIesin their 
bijlocki or turned up by theplow^ or by {om^ other acci- 
dent 5 
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dent 5 for it is feldome found on the open furface of the 
ground^ unlefi brought thither by an accident fince the 
flood, efpecially in cultivated places > feeing that the cor- 
ruption of vegetables and other creatures have in the long 
tracft of time begotten a new furface, heightened in fotne 
places above aiootj in others more or lefs» And this I 
have often obferved, and is eafily demonftrable to the eye 
in every Tin-work. 

5. When all thefe wayes have been attempted for find:? 
ing shoady if we find any, it makes us proceed with the 
.greater confidence , havingan aduranceof a le^^d'; but in 
cafe we find not any^ then we muftgoby guefs. And here 
is all the difference as yet between finding and not finding 
shoad. For in the next place we fink down about the foot 
or bottom ofthe Hill an ^/i^^^^f^r/j' ("an orifice made for 
the fearch ofa vein, about 6 foot long and four foot broad) 
as deep as the shelf ^ And itisoblervable^ they are always 
to be as deep as the Shelf for this reafon^that otherways you 
may comefhortof the shoad: But if we meet with none 
before^ or when we come to the shelf ox FajiCountref^ 
thereisnonetobc expeded^ yet fometimes tht shoad h 
waflb'd away clean^ when you come within 2 or 3 foot from 
thel^^i^jand then the Load is a foot or tvv^o farther up in the 
HilL If we find any shoad in this ii\£t Ejjayhatch, our cer* 
tainty is either encreafed if any Shoad were found before 5 
or begun. Neither dothit add a little to make a right con- 
jefture^ how high up the Hill, or far off^ the Load^ Strh/g^ 
cr Bonny is, carefully to mark how deep fi-om the furface 
of the Earth our «?^'P4^ lies : for this is held an infallible 
Rukj thatthe nighcr the Shoad'^its to the skelf the nigher 
the Load is at hand-, (3 vice versa^ 

6. Albeitwefiode no *S^i^4^ in this fir ft ///^/^i?^ haviug 
found ibme before by the ways afore^mentioned^ or haying 
found none^ we are not ("as yet ) altogether difcouraged % 
but afcend commonly about i ^ fathom.and fink a 7d Hatch, 
ZBthp former ; And in cafe none appear in thi% we go then 
m many fathom on each hand at the fame height 5 and fink 
Jherc as before^ and fo afcend proportionably v/ith 3 or 
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more Hatches ^if the fpace of ground requires) as k were 
in breft, till we come to the top of the Hil!^ and if we find 
none in any of thefe Hatches, thtn farewell to that HilJ. 

7» But if we find any shoad in any of thefe Hatches^ we 
keep our afcending Hatches io a diredrline^ and as we 
draw nearer tht Li^ad^ the deeper the shad is { as afore J 
fronithcfuifice, but the nigher the Shelf, as luppofeitbe 
7 foot deepj and but half from the Shelf, then we prefently 
conclude^ the Load to be within a fathom or 2 of us, and 
lb we itflco ourfirft proportion accordingly, as of that of 
1 2 fathom to 6y 4^ 3^ 1 5 as our conjefture guides uu 

§♦ Sometimes it falls out^ihat we may over-fhoot a Laad^ 
that is^ get the upper fide of itj and fo we loole itjfor which 
wc have another (counted alio infallible J Rule^t^iz^ that 
finding shoad lying near the Shelf m this H^lrA^and finding 
none in the next afcending, we have over- (hot our Load. 
The remtdy is eafie^ which is to fiok nigher the Hatch ^ 
wherein we lafl found Shaad. 

9. At other times it may happen^ that we find a new 
Shoad^ that is, two difTcrent Shoads in one Hatch ^ as fup- 
pofe in this Hatch we find our Shoad 8 foot deep , in the 
next we hope to find it at 10 foot ^ but at 2 or 4. we meet: 
with a new Shoad^ and Crewt5(which we diligently ob- 
ferve3)andat 10 we meet with our firft Shoad: Then^ 1 
fay, we have a certainty of another I^.^r/above the former, 
and it may be in Training up to the fecond^ we meet with 
the Shoad of a third* Neither is this diflbnant to the opi# 
nion and practife of the ancient Tinnersj who affirm, that 
7 Loads may jie parallel to each other in the fame Hil!^ but 
yet one only Majier-Load^ the other 6* ( 3 on eachfidcj 
being the Jeiler concomitants* So may 5 lye in like man^ 
Dcr : 3 are ecmmoDj as in the Scheme. 

ic. Every Load" has ( as it were ) a peculiar cokuired 
earihj or grev/r about ir^ which is found likewife witH the 
bu^^d in a greater quantity 5 the nearer the Shoad lies to 
t'^^e Loadj arid lb Jeflcned by degrees abouta | of a miles 
d;-n-anG- ^ jiirther then whicbj that peculiar grewt is never 
iO'uiid v^iduht shoad. 

II. 



fsioi) 

1 1. A Valley may fo lye^ as at the feet of 5 feveral hillb^ 
and then we may find 3 feveral Deads^ i. e. Common earth, 
or that loofe earth which was moved with the sho^dm 
the Concuffion^ but not contiguous to the Load in its firfi: 
pofition, ("which is alfo termed by us the run of the Conn- 
treji^) with as many different Shoads in the midfl: of each. 
And here the knowledge of the Caft of the Countrey , or 
each hill^ in refpeft of its Grmt^ will be very neceffiry, 
for the furer training of them one after the other^ as they 
lie 10 order according to the fore- going rules of Ejjay- 
Hatches: for the uppermofl: will direft you ^ with which 
hill to begin firft^ 

12. Itmaybcj that after we have trained up the Hill^ 
inftead ofa Load we find nought but a Boffny , or Squat ; 
which likewife have their Shoad 5 whofe foynx is about 2 
or ? fathom long and half as broad ; few larger, moft lels: 
which communicates with no other Load^ or¥ein. neither 
doth it (end forth any of its own ; but is entire of it kWj, 
w^hofe extremities terminate without running out into lit- 
tle innumerable ftringSj not lying within v/allsj as Loads; 
although they are in the Shelf-> (not moved by the Flood ) 
whofe furface is equal every where with that of the imagi- 
nary Shelfy one^and may go down five or ^^'k fathoms deepj 
fomemore, Ibmelefsj and there terminate 5 wl'achsqmtts 
are conflantly wrought out with good advantage to the 
Workers v/hen found j neither is the Tin of the bafer 
fort. 

1 3* Although the Virguui divinaforia of fome few(whofe 
fuccefs I am ignorant of) hath been employed for hndiog 
the orifice of a propofed Mine, and fome more curious 
ways 3 as that of Waters^ which may be thought to iflue 
from fuch Loads (which I will not deny, but may be a ve- 
ry confiderable wayiniinding, Cole^pits. J Mineral ftearns^ 
Barrenneii of foyi, and the pitching of Nocturnal Lights 
on the fuppofed orifices of Miriest yet becaufe ihey are 
rather nice^ than needful^ and net fuiiicicnt for Vv^hat they 
are urged by fome^ uokfs it be to cau^e the over curious 
Hut unskilful Trainer to defift from a ifarthcr icarch after 

what. 



what by fuch fallible cmiofities may feem not to be, but 
yet by the before. mentioned, and daily experimented rules 
mayeafilybedifcovereds Ilhiil willingly omit to infift on 
any of them. Now having by this way once found our 
Loadj we prefently confult, 

Xbe Art af^dmanner ofUiggmg up the Ore. 

1. The difficulty of this is not confidcrable to that of 
Trammg. Wh^n we have found our Laad^ the laft Eflay^ 
h:3tch loofes or rather exchanges its name for that of a 
Tm-Jliaft^ or Tin-Hatck^ which we fink down about a fa- 
thomj and then leave a little long fquareplacej termed a 
shamble^ and fo continue finking from caft to caft^ (n e. 
as high as a man can convetiiently throw up the Ore 
with a fliovel,) till we find either the Load to grow 
faiallj or degenerate into fomeibrtofweed^ which are di- 
vert" 5 as Mundich^y or Mjixy (corrupted from Marchii[ite) 
of 5 hn^ 5 whitej yellow, and green : Da%?., white^ blacky 
and yellow: Iremould^ black, andrufty : Caul^ red : Cli- 
fier^ bloud-redj zrxd black, [] See thefe hard names explained 
below. N^^ 5*1 

7. Then v/e begin to drive either Wejl or Eafi^ ss the 
goodnefs of the Load^ or conveniency of the Hill invite 3 
which we term a Dr//>, 5 foot overj and 7 foot high 5 (o as 
a man may iland upright^and work ^ but in cafe the Load 
be not broad enough ofitfelf, as fome are fcarce i £ootj 
then we ufually break down the Deadf, firflon the North- 
fide of the Load (for the greater conveniency of the right 
Arm in werking^) and then v/c begin to rip the Load it- 
fe.£ rBy Deadf here are meant 5 that part of the Shelf 
Vv'hich contains no metal^ but encloieththe Load as a wall 
between 2 rocks^and not as that^ which was mentioned in 
the Concufiion^ asin7r^/>/>^.l 

3. That this mjfteriouG underground-way of working, 
may theeaijer and fooner be apprehencled, be pieafed to 
to caft an eye on the annexed Scheme^ in Tab, IL as here^by 
the AhAiI^a^QxpliQiitcd i which may give fonieioformation 

to 
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to thofe that have aot been converfaot in Mines* 

a d. TheEflayHatches. 

bh The wall which the Shelf makes on both fides the 
Load, and the Load fo walled. 

cc. The Boony's or &|uatts- 

dd. The ftrbgs or littk Veins of the greater andlefier 
Loads* 

€€. AIlMundick. 

//# Moft Tin with its Spar, which places prove all good 
Tin, if the ftring d^ b^ happen to be Tin^ 

^g^ All Clay* 

hk Caul 5 differing both from Aia:rcafite and Sparrc 
it endureth the fire, which Marcafite or Mmdkli doth 
lot. Sparr is a flinty ftone of different colours* 

i i. Clay which may hold a quantity of Tin* 

44 Tins fuch flexures are commonly well tinned. 

//. Ire. mould and Daze. I>a%e is a kind of glittering 
ftone, enduring the fire, fome fofter ^ fome harder, of di^ 
ferent colours. 

mm^ Tin again. 

nn^ All Tin. 

ifo. Clay carrying Mundick. 

pp^ A Sell-bed of Tin, which is all Tin, and needs no 
ftamping as the other, but dry knacking {i.e. without a 
grate or Cock- water, as anon. ) *Tis obferved, that a Sell- 
bed hath never any firings ifluing from it* 

q q. The innumerable ftrings^ like little Capillary Veins, 
in which a Load fometimes in relpeft of its uppermoft fur- 
face may be faid to terminate and ftrike out* 

r r. The concomitant Loads on each fide. 

s /♦ That upper part of the Load, which feems as though 
it were cut off in the fide of one Hill, and to begin again on 
the oppofite fide of the other Hill j which is when the Load 
dips almoft perpendicularly for many fathoms together , 
and may rife again in the next Hill(wavie*ways)fothat the 
load lies not parallel to the furface of the earth every where 
as hinted before. And hence it comes, that we fometimes 

T t lofe 
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lofe our Loads ^ for other wife it were almoftimpoffible to 
lofethenij did they run in a parallel line tothefurface of 
theEarth* 

1 1. The Rivers, 

4. Albeit I have divided this Majlerload into fo many 
partSj and the fame is to be imagined concerning the con- 
comitants i yet I would not you fhould fuppcfe,"that fuch 
real divifions happen all at once in one Load^ but may hap- 
pen in diftant ones. 

5* The Inflruments commonly ufed in Mines, thatferve 
for ripping the loads^ and breaking the Deads, and land- 
ing both the Ore and Deads.are ^ ( lO ^ Beele or Cornifi 
Tnhber (i.e. double points) of 84 or lo /.weighty Ihar- 
ped at both ends, well fteeled and holed in the middle* It 
may laft in a hard Countrey 1 year, but new pointed every 
fortnight at leaft"^ (2J A Sledge, flat-headed from 10/. 
to 70 1. weight 3 win laft about 7 years, new-ordered once 
a quarter, (3,) Gadds^ox Wedges of a /♦weight54 (quare, 
well fteeled at the point 5 will laft a week 5 2 or 5 dayes^ 
thenftiarpened, (4,) Ladder/. (^0 t^hcelbarroms ^to 
carry the Deads and Ore out of the Drifts or Adits to the 
Shambles, 

6, The proportion of Men is 3 a Shovelmen, 5 Beele* 
men, whichareasmany, as one Drift can contain^without 
being an hinderance to each other. The Beele-men rip the 
Deads and Ore 5 the Shovel-men carry it off, and land it 
by cafting it up with (hovels from one ftiamble to ano* 
ther 5 unlefs it be where we have a Winder with two 
Keehles (great buckets made like a barrel with iron hoops^ 
placed juft over the then termed Wind Hateh^) v/hich as 
one comes up^ the other goes down. 

7, A great of this skill confifteth in the exaft know- 
ledge and obfervation of the Loads dipping ; for which 
we have this general rule: That moft of our Tin4oads^ 
which run from WefttoEaft, conftantly dip towards the 
North, fometimes they under-lye (that is, flope down to- 
wards the North) 3 foot in 8 perpendicular 3 which muft 
be.obfervedfoi: this reafon^ that we may exactly know^ 

where 
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where to fink an Air- (haft, when decafion requires i yet m 
the higher Mountains of 0irri«ftf^r there are fome confide* 
rable Loads, which run Norfh and South: thefe underdy 
towards the Eaft^ 

8. Four or five Loads may run parallel to each other in 
the fameHiH, and yet (which is rare) meet all together in 
one Hatchj as it were in a knot, (which well tins the places) 
and fb feparate again^and keep their former diftances^Such 
a knot hath beenobferved ^ and wrought on Hingfion^ a 
known Mineral-D<?ji?« ot Common in C^r^R?j/ (within two 
miles of which particular place I have formerly lived feme 
years*) 

9. The breadthof ^/^er/<?^(:// may generally be from 
^to 7 foot broad 3 ieldome larger ; unl#fi at certain pla* 
ct%^ as in the Scheme at //; or where feveral Loads may 
chance to make a knot^ or fend forth ftrings or veins 5 nei- 
ther retain they their ufiial breadth in all parts : for^ they 
may be ^ foot at gg^ fcarce n at ^4i nay Ibmetimesfcarce 
I inch over ; but that is to be underftood of ftrings and 
the narroweft places of the concomitant ones^ 

10. TheLoadisufuallyinanhard (/. e. in a Rocky or 
Shelfy^ Countrey^ made up of metal, fpars and other 
weedsj and as it were all a long a continued Rock 5 but 
hath many veins and joints^ aswefpeak ; but in fomefof- 
ter Countriesj theTin may lie in a fbfter confiftence^as that 
of clay in a manner petrifiedj whereby it may rationally 
be expededj that they make more fpeed and (hew in their 
Drifts^ and the before- cited number of Beele men imploy 
more Shovel-men. 

II* Concerning Water 5 we have thefe obfervables ; 
that in moft places we meet with it at fome feet deep from 
theLoady furfice>in other fome not at many fathom deep^ 
It runs commonly through the heart of the Load^ not in a 
direft continued Channelj but windingly in and out^ in- 
fenfibly through the veins and joints of the Loi'd* 

12* When we are come at any depth, and find the wa- 
ters begin to annoy us 5 asitquickly will if any be in the 

T t 3 vv'ork^ 
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motkf we defcend to the bottom of the Hill , where we 
have that conveoicncy , and at the lowed place begin as 
little a Drift , as the conveniency of working or driving 
wll permit (fcarcehalf fo big as that of the Load ) on a 
le?vel, till we come up to our work. And herebecoaies 
the ufe of the Dial needful, which we term Plummin^ and 
Dialling^ ( either to know the exaiJlplace of the Tinwork, 
where to bring our Adii ; or where to fink to bring down 
oxxx Afrjhaft even with thedefired placejperpendicularly; 
or to know, which way our Load inclinesj when any flex- 
ures happen,) which is to be performd in this manner, 

13. Askilfulperfon^withan Affiftant, pen, ink, paper, 
Suti'dial, and Jong line, after his gueftof the place above 
ground, defcends into the Adit, or work, and there fa- 
fteneth,the One end of the line to a fixed thing; and then- 
lets the incited Needle reft, exaftly obferving , at what 
point it ftands, with his pen ; then he goes farther in the 
line ftill faftehed, and at the next flexpre in the Adk makes 
a mark on his line, by knot, or otherwifc , and fets his Dial 
down again, and there likewife notes down that point, 
on which the Needle ftands, at the fecond pofition, and 
fo proceeds from turning to turning, ftill marking.down 
the points, and ftis line , till he comes to the intended 
place; which performed, and eaftly fet down, heafcends, 
and begins at the orifice of the Adit or work, and repeats 
what he did in the work , brings his firft knot, or mark in 
his line to fuch-^ a place, as the Needle will ftand at the 
fame point it did under-ground at the knot, and fo pro- 
ceeds till he come exafi-ly over the intended place in the 
Mine. 

14. But to r^minde what I was faying of Water, if this 
conveniency ot an Adit may be had ^ then our water in« 
jures us but a little, as long.as we k^epon that level with 
ihe Adit ; for we drive not always on one and the fame 
level ; As for inftance. At five fathom we make a drift 
both wayes^ and finking five fathom more, we make ano- 
ther 



ther drift at ten fathom, and fo deep as wcpleafe* Now 
when we once pafi that level , on which our Adit runs^and 
the water begins to trouble us^ we have this remedy 5 ei- 
ther with a Winder and keebles, or leathern bags^ pumpSi 
or buckets to get it up to the Adit-level ^ and fo we are 
enforced to do to the very top, where we have not the 
convenience of an Adit^ as in plains. Some, but very few^ 
works may be dry. 

15. Weobferve, that if we have Water^ we never want 
Mr fufficient for Refpiration, and our candles to burn in ; 
but yet this caution muft be annexed, that in afoft loofe 
quagmire, clayie Countrey, by the falling of the Deads 
after usj yet notinfuch meafure, as totally to flop us up^ 
albeit we have water (and it may be too much j yet our Air 
israther too copious 5 or fo much condenfed, as that it be« 
comes in a manner a damp , and requires an Air-ftaft for 
vent 5 which damps are fometimes enlarged by v/orking of 
the A/^i^<i/V)^ with the Ore* 

i6* In cafe the Countrey be not ftirong enough ( as be* 
ing over foaked with water from above) tofupport its 
own weight, we under-prop our Drifts with Stemples^and 
Wallplatesj placed much like a Carpenters fquare, on the 
one fide, and over head. 

This being the moft ufual way of Digging^and Landing 
our Ore, we will haflen to give youan Account of 

The Manner and Way ofDidsing 
Tinn. 



Although this be the eafiefl in refped of skill and la-* 
borjinfomuch that it b commonly the task of theLads^that 
are but new bcginnerssyet I fhall not fcruple to fet it down, 
together with the defcription of our Mills,and other necef* 
Varies, as fuccinftly and diftiq(ftlyjas I may, 

3, Af- 
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T, After the Ore is landedj and the greater ftones bro* 

ken at the top of the Mine by the Shovel men^ 'tis brought 
on horfeb to the fraoiping or knocking millsj and unloaded 
at the head of the Pais (i e^ 2 or 5 bottom- bvoards with 2 
fide-boards (loping- wife J in which the Ore Aides down in- 
to the Coffer : But that it may not tumble down all at once^ 
there is placed an Hatch nigh the lower end of the Pafs (i, 
e. a thwart board to keep up the Ore ;) beneath that comes 
in the Cock- water in a trough cut in a long pole, which 
with the Ores falls down into the Coffer^ (J.e, a long fquare 
box of the firmeft timber, 5 foot long and i^, foot over,^) 
wherein the :} ufual Lifters^ placed between 2 fcrong broad 
Lonesj having 2 braces or thwart^peiceson each fide to 
keep them fteady as a frame^ with ftamper-heads^ weigh a» 
bout 3c lb. or 40 lb. a piece^ of iron ; which ferve to break 
the Ore in the faid Coffer .* Thefe Lifters about 8 foot long 
and i a foot fquare of heart- Oak, having as many In-timbers 
or Guiders between them, are lifted up in order by double 
the number of Tappets^Cfaftened to as many Armspaffing 
diametrically through a great beam, turned by an over- 
ihoot-water- wheel on 2 boulfters,) which exaftly, but ea- 
(ily^ meet with the tongues fo placed in the Litters, as that 
they quickly Aide from each other, fuffering the Lifters to 
fali with great force on the Ore, thereby breaking it into 
finall fand^ which is wafhed out by the Cock-water through 
a biafie grate, holed very thickj placed within 2 iron bars 
at one end of the Coffer into the Launder/ i e, a trench cut 
in the floor^S foot long^ and 10 foot over,) ftopt at the o- 
ther end with a turf, fo that the waters runs away^ and the 
Ore finks to the bottom ; which when full.is taken up (/. e. 
cniptied) wiih a Shovel. 

And here I muft beg leave to digrefle a little, that I may 
inform you.how wemake ourMill go fame 2 hours or more 
aft^r we give over our attendance on it* We have a THer 
(i.e.a long pole,)fan:ned without at the one end to the flew 
or ponder ( u e^ that loofe and laft part of the trough, that 
conveys the ftrcam to the mill-wheel) and at the other end 

is 



(2IC9) 

is tyed a (hort rope with a tranrverfe ftick at the end of k^ 
curiouflyj but trap-wayes^hitchtat both ends under two 
little pins faftened in the Lones for that purpofe^ there's 
another pin fet in one oftheLifters^at fuch an exad height^ 
as that, if there be no Ore in the Coffer to keep that Lif- 
ter high enough) the purpofed pin in defcending knocks 
cutthewater^ carrying it quite over the Mill-wheel 5 fo 
that when the Coffer is emptied , the Mill refts of its own 
accord. And this is the invention f about 30 years flace 
but now become common in thofe parts)ofone J<?/^/? Tomts^ 
then a Lad) But now as skilful and experienced a Tinner, 
as our parts afford 5 who even then faw the Inconvenien- 
cyofa Bellthenufed 5 which (asfome JacksJ would on* 
ly give notices that the Coffer was empty ^ yet before they 
might come to let out the water, the Mill might break it 
felf in pieces 5 notwithftanding their attendance; which 
by this ingenious knack is nowfaved, and the Mill kept 
from danger. One Wheel may fupply three or four Cof- 
fers 3 if we will, but then the Grate-holes of the firft muft 
be much larger than the others^ and the reft proportiona* 
ble i for Tin may be as well too fmall (for profitable fufi- 
on ) as too great. 

7. But to return to our full Launder, it is divided into 
three parts, i e. the Fore- head, the Middle, and theTailsv 
That Ore which lies in the Fore- head, i. e. within il foot 
of the grate, is the beft Tin, and is taken up in an heap a- 
part* The Middle and Tails in another, accounted the 
worft. 

3* The latter heap is thrown out by the Trambling- bud- 
die i^e, a long fquareTye ofBoards, or Slate, about four 
foot deep, fix long, and three over ; wherein ftands 
a man barefooted with a Trambling-fhovc} in kis hand to 
caft up the Ore, about an inch thick, on a long fquare 
board juft before him as high as his middle, which is termed 
the Buddie- head, who dexteroufly with the one edge of 
his Shovel cuts and divides it long waves in refpcil of him- 

fclf, 
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felfjabout half an ioch a funderiiti which little cuts the wa- 
ter coming gently from the edge of an upper plain 
board carries away the filth and lighter part of the 
prepared Ore firft, and then the Tin iratnediately after : all 
falling down into the Buddie, where with his bare foot he 
ftrokes and fmooths it tranfverfly to make the furface the 
plainer^ that the v/ater and other heterogeneous matter 
may without let pafi away the quicker* 

4. When this Buddie grows full, we take it up; here 
diftlnguifhing again the Fore-head from the Middle and 
Tails I which are tramblcd over again : But the Fore-head 
of this with the Fore-head of the Launder are trambled in 
a fecond Buddie Cbut not diflferent from the firft J in like 
manner: The Fore-head of this, being like wife (epara^ 
ted from the other two parts 5 is carried to a third, but 
DrawingjBuddle, whofe difference from the reft is only 
this, that it hath no tye but only a plain floping board, 
whereon Vis once more wafhed with the Trambling {hovel, 
and foit new-names the Ore, BlacksTm^L e. fuch asi$ com« 
pleatly ready for the Blowing houie* 

5. We have another more curious way termed i^feiir^, 
that is, inftead of a Drawing Buddie^ we have anhaireo 
Sieve , through which we fift, cafting back the remain- 
der in the Sieve into the Tails , and then new-tramble 
that Ore. After the fecond trambling we take that Fore- 
Jbeadinthe fecond Buddie, and dilveit (i.€* by putting 
it into a Canvafi Sieve , which holds water, and in a large 
Tubofwater luftilyfhake it ) fo that the filth gets over 
the rim of the Sieve, leaving the Black Tin behind, 
v/hich is put up into HogQieads covered, and lockt till the 
next blowing. 

6. The Tails of both Buddies after two or three trambl- 
mg% are caft out into the firft Strake, or Tye, which is a pit 
purpofely made to receive them 5 and what over-ftnall tin 
elfe may wafli away in trambling. There are commonly 
three or four of them fuccefEvely, which contain two 

forts 
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forts of Tin 5 the one, which istoafinall, the other, too 
greats The latter is new-ground in a Crazemill ( in all 
refpefts like a Grcift-mill with two ftones, the upper and 
the neather,) and after that trambled in order^ The for* 
mer by reafon of its exceeding fmalnefs is dreffed on a Reck. 
( provided for that purpofe , that fs , a frame made of 
boards about three foot and an half broad , and fix long, 
which turns upon two iron pegs faftened in both ends, and 
the whole placed upon two pofts, fo that it hangs in an se- 
quiHbrium, and may, like a Cradle, be eafily removed ei- 
ther way) with the (hovel and water, and made ready fit 
to be ufed according to 

The Manner and Way of Blomng 
Tinn. 



Conceiving it fufficient to fay,that oar Furnace is no other 
than an Alman Furnace , I (hall proceed ( only taking no- 
tice, that our Lime, though the ftrongeft, I ever yet heard 
of, as being made of the hardeft Marble, will not endure 
the fire in our Hearth , but we muft ufe a particular kind 
ofGlay ) to defcribe a 7in^kiln^ whofe ftrufture is four 
Iquare^ At the top is a large Moor-ftone about 6 foot long, 
4 broad 5 in the middle thereof is an hole made about half 
a foot diameter^ This ftone ferves as an head or cover to 
another like ftonCj placed about a foot beneath it, but is 
not (b long by half a foot as the upper, becaufe it muft not 
reach the innermoft or back part of the Wall, which is the 
open place through which the flame afcends from a lefler 
place below that, where a very ftrong fire o^ furze is con- 
ftantly made,and another little fquare hole on the out-fide, 
for a purpofe anon to be mentioned : The fore-part is 
like a common Oven , and hath fuch a chimney in the 
fore^partt 

Vu Now 



Now when we perceive much Mundick in our Tiiii 
Cvvhich fpoils it by making it britly hard, and not maJle- 
ablej which we eaGly difcern before knacking(fome Loads 
being much pcftered with itjOtherfbme not at ally) we ^re 
neceflitated to burn away this Weed in this Kiln after this 
manner. All the Black Tin (brought tc^ the Blowing- 
houfe in little Can vafi- bags on Horfes ) that is to be burnt, 
js laidon the top^ftone ("the Kiln being throughly heated 
before) and ^ at the hole above-mentioned, cafldown 
on the fecond or bottom ftone; at the mouth of whkh 
icands a man with an iron Cole-rakej to give notice^ when 
enough is let down to cover the ftone all over about three 
or four inches thickj which he performs with his rake: The 
lioleatthetop is immediatly covered with green turffSi 
that the flame may reverberate the i?l:ronger^ The Rake- 
man^ after this^ conftantly moves the Tin with his Rake^ 
that all parts of the Mundick may get uppermoft o. 
the Tin, and fo be burned away 5 which we certainly 
know by this, that then the flame will become yelkw 
{as ufualj and. the ftenchleiltned^ forwhifft the Mun- 
dick burns 5 the flame is exceeding blew^ Then with 
his Rake hethrufts it down3ai the open place behind^ into 
the open fire 5 and then receives a new Supply of Tin from 
abovC) as before. Now when the place beneath^ where 
ihe fire is made^grows full of Tin> Coals, andAflieSj with 
his Rake he draws it forth with the Coals on the mention 
oed little fquare hole on the one fide ^ near the back^ 
where the Ore f fiery hot and red } lies^ in the open Air 
to cool 5 which will ^arce be in three dayesj becaufe of 
ihe Coals that lye hid in it: But in cafe v/e cannot ftay fo 
long J then we quench it with water ^ and is like mor- 
i^er. Albeit we let it cool ofitfelf^ or with v/ater^ we 
mefl: new tramble it or w^aili it (as before) before we put 
it into the Alman furnace. Andhecaufel have fet down 
the proportions of Ore and Fire already 1e the Anfwjers 
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to the Mineral Quenesj Iwill not repeat them her e^ but 
only add an obfervation or two> and then difmi^this 
rubje€t# Moor-Tin ( h e. fuch as is digged up in the 
Moors) we find runs or melts beft with Moor- coal, chark't: 
But our Tin , which lyes in the Countrey ^ runs beft with 
an equal proportion of all Char- coal ^ and Peate ( i. e. 
Moor^coals) for the firft running 5 but when we come to 
reraelt our Slags^ then we ufe Ghar-coaU When all is mel- 
ted down and remelted^ there fometimes remains a diffe- 
rent Slag in the bottome of the Float , which we term 
Mount'Egge 5 And that it is moftly an iron body^ though 
of a Tin-colourj I accidentally afTured my felf by apply* 
ing one of the Poles of a Loadftone toit^ which quick- 
ly attrafted it, yet not fuch a quantity by far, as that of 
Iron* 
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